Abstract. Extensive investigations of sedimentary barium were performed in the southern South Atlantic in order to assess the reliability of the barium signal in Antarctic sediments as a proxy for paleoproductivity. Maximum accumulation rates of excess barium were calculated for the Antarctic zone south of the polar front where silica accumulates at high rates. The correspondence between barium and opal supports the applicability of barium as a proxy for productivity. Within the Antarctic zone north of today's average sea ice maximum, interglacial vertical rain rates of excess barium are high, with a maximum occurring during the last deglaciation and early Holocene and during oxygen isotope chronozone 5.5. During these periods, the maximum silica accumulation was supposedly located south of the polar front. Glacial paleoproductivity, instead, was low within the Antarctic zone. North of the polar front, significantly higher barium accumulation occurs during glacial times. The vertical rain rates, however, are as high as in the glacial Antarctic zone. Therefore there was no evidence for an increased productivity in the glacial Southern Ocean.
The diagenetic mobilization of barium in sulfate-depleted sediments with often a subsequent reprecipitation in sulfate-bearing environments [Brumsack, 1989; Torres et al., 1996 ] also contributes to the barite budget. However, the diagenetic mobilization in anoxic environments, in fact, restricts the application of barium as a paleoproductivity indicator to non-sulfate-depleted sediments [Bruinsack, 1989; von Breymann et al., 1992] .
Samples and Procedures
The In order to apply the barium signal as a proxy for paleoproductivity, the total barium had to be corrected for the nonbiogenic portion. Aluminum, the most characteristic element of aluminosilicates, is assumed to represent the terrigeneous portion of clay minerals [Shimmield et al., 1990] . Murray et al. [1993] proposed that a portion of dissolved aluminum is scavenged by biogenic particles within the water column. Such scavenging is not expected in the Weddell Sea sediments, because the A1/Ti ratios in sediment cores show no downcore variation and therefore are indeed of crustal origin [Bonn, 1995] . South of South Orkney Island, the A1/Ti ratios vary considerably (W. Bonn, personal communication, 1996) , thus pointing to a significant scavenging of aluminum. Nevertheless, the differences between the barium data corrected by Ti and A1 are minor (108_+33 ppm; n = 123). There are no titanium data for the investigated sediment cores to get the scavenged portion of aluminum. 
Results
In surface sediments, the excess barium concentrations range from a few ppm to about 4700 ppm in this study ( Figure 2 and Table A1; the data of Table A1 have The regionally varying accumulation of biogenic sediment components has to be considered when interpreting their distribution patterns. Recent accumulation rates of excess barium (AR Baexcess) were determined for sites lying on a NE-SW trending transect that crosses the oceanographic fronts at 12øE to 0 ø in the eastern South Atlantic (Figure 4 and Table 1 ). The dominant portion of excess barium is accumulated within the Antarctic zone just south of the polar front, whereas areas commonly covered by winter sea ice and areas north of the polar front exhibit very low accumulation rates of excess barium.
The downcore records in cores PS2082-1, PS1756-5, PS1768-8, and PS1772-8 reveal excess barium concentrations up to 2700 ppm ( Figure 3 and Table A2; the data of Table A2  have show that the highest production of biogenic silica occurs within the surface layer of the ice free and seasonally ice covered Antarctic zone, whereas within the polar frontal zone, low biogenic silica values are found. Suggested by remote sensing data, the primary production rate within the Antarctic Circumpolar Current is no more than 40-50 g C m '2 yr '1 [Antoine et al., 1996] . Nevertheless, the high opal accumulation occurs south of the polar front, probably due to a low dissolution rate of siliceous material in that region [Nelson et al., 1995] . North of the polar front and within seasonally ice covered areas, only low amounts of siliceous material are apparently exported, mainly due to a high dissolution rate of silicate in surface waters.
Barium as a Paleoproductivity Indicator
Within the northern Antarctic zone south of the polar front, peak vertical rain rates of excess barium were reached during the last deglaciation and the following Holocene climatic optimum (circa 14 -8 ka B.P.) and oxygen isotope chronozone 5.5 ( Figure 5 ). The high productivity interval during oxygen isotope chronozone 5.5 is also documented at sites PS1756-5 and PS1772-8.
Core PS1772-8 was recovered from the southern Antarctic zone where productivity is- Holocene ( 2. During the interglacial oxygen isotope chronozones 1 and 5, the area south of the Subantarctic zone was characterized by high excess barium vertical rain rates. Especially within the Antarctic zone, maximum vertical rain rates of excess barium were observed during the last deglaciation and following climatic optimum and the oxygen isotope chronozone 5.5, pointing to a more expanded zone with maximum export to the south than today. During glacials, within the Subantarctic zone, enhanced excess barium accumulation is observed, but the vertical rain rates of excess barium are as high as south of the Subantarctic front. Therefore export production was not higher in the glacial Southern Ocean. In conclusion, changes in productivity seem to be controlled by sea ice fluctuations within the Antarctic zone and expansions to the north.
Morely, Biogenic opal in southern ocean sediments over the last
